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n 1. Document ID: US 20040185532 Al 

L2: Entry 1 of 6 File: PGPB 

PGPUB-DOCUMENT-NUMBER: 20040185532 
PGPUB- FILING -TYPE: new 

DOCUMENT- IDENTIFIER: US 20040185532 Al 

TITLE: Methods and compositions for cyclizing diterpenes 
PUBLICATION-DATE: September 23, 2004 



Sep 23, 2004 



INVENTOR- INFORMATION : 
NAME 

Kerr, Russell G. 
Kohl , Amber 



CITY 

Boca Raton 
Boynton Beach 



STATE 

FL 

FL 



COUNTRY 

US 

US 



US -CL- CURRENT: 435 / 69« 1 ; 435 / 193 , 435 / 252 .3 , 536 / 23 .2 



□ 2. Document ID: US 20030153052 Al 

L2 : Entry 2 of 6 



File: PGPB 



Aug 14, 2003 



PGPUB-DOCUMENT-NUMBER: 20030153052 
PGPUB-FILING-TYPE: new 

DOCUMENT- IDENTIFIER: US 20030153052 Al 
TITLE: Diterpene cyclase and methods of use 
PUBLICATION-DATE: August 14, 2003 



INVENTOR- INFORMATION : 
NAME 

Kerr, Russell 
Kohl , Amber 
Lopez, Jose 



CITY 

Boca Raton 
Boynton Beach 
Vero Beach 



STATE 
FL 
FL 
FL • 



COUNTRY 

US 

US 

US 



US -CL- CURRENT: 435/74; 435/156, 435 / 193 



n 3. Document ID: US 20030104007 Al 

L2: Entry 3 of 6 File: PGPB Jun 5, 2003 
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PGPU^-DOCUMENT-NUMBER: 20030104007 
PGPUB-FILING-TYPE: new 

DOCUMENT- IDENTIFIER: US 20030104007 Al 

TITLE: Pseudopterosin compounds of Symbiodinium spp isolated from Pseudopterogorgia elisabethae 
PUBLICATION-DATE: June 5, 2003 



INVENTOR- INFORMATION : 

NAME 

Jacobs, Robert S. 
Mydlarz, Laura 
Kerr, Russell G. 



CITY 

Santa Barbara 
Santa Barbara 
Boca Raton 



STATE 
CA 
CA 
FL 



COUNTRY 

US 

US 

US 



US -CL- CURRENT: 424 / 195.17 ; 514/43, 536 / 27.2 
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□ 4. Document ID: US 6787571 B2 

L2: Entry 4 of 6 File: USPT 

US-PAT-NO: 6787571 

DOCUMENT- IDENTIFIER: US 6787571 B2 

TITLE: Anti- inflammatory compounds derived from Pseudopterorgorgia elisabethae 
DATE-ISSUED: September 7, 2004 



Sep 7, 2004 



INVENTOR- INFORMATION : 

NAME 

Jacobs; Robert S. 
Kerr; Russell G. 

US -CL- CURRENT: 514/ 681 ; 552/ 296 



CITY 

Santa Barbara 
Boca Raton 



STATE 

CA 

FL 



ZIP CODE 



COUNTRY 



Review Classrtioation 



□ 5. Document ID: US 6780622 B2 

L2: Entry 5 of 6 File: USPT Aug 24, 2004 

US-PAT-NO: 6780622 

DOCUMENT- IDENTIFIER: US 6780622 B2 

TITLE: Diterpene cyclase and methods of use 

DATE-ISSUED: August 24, 2004 

INVENTOR- INFORMATION : 

N/^E CITY STATE ZIP CODE COUNTRY 

Kerr; Russell Boca Raton FL 
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□ 6. Document ID: US 20040185532 Al, WO 2003065001 A2, US 20030153052 Al, AU 2003214905 Al, 
US 6780622 B2 

L2: Entry 6 of 6 File: DWPI Sep 23, 2004 

DERWENT-ACC-NO: 2003-731455 
DERWENT-WEEK: 200463 

COPYRIGHT 2006 DERWENT INFORMATION LTD 

TITLE: New purified elisabethatriene cyclase protein from coral sample or purified fragment of 
the protein having diterpene cyclase activity, useful for converting geranyl geranyl diphosphate 
to elisabethatriene 

INVENTOR: KERR, R; KOHL, A ; LOPEZ, J ; KERR, R G 

PRIORITY-DATA: 2002US-351984P (January 25, 2002), 2003US-0351766 (January 27, 2003), 2004US- 
0798191 (March 11, 2004) 
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WO 2003065001 A2 
US 20030153052 Al 
AU 2003214905 Al 
US 6780622 B2 
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-> d his full 



(FILE 'HOME' ENTERED AT 10:26:05 ON 09 NOV 2006) 

INDEX 'ADISCTI. ADISINSIGHT, ADISNEWS. AGRICOLA, ANABSTR. ANTE, AQUALINE. 
AQUASCI. BIOENG, BIOSIS. BIOTECHABS. BIOTECHDS, BIOTECHNO. CABA. CAPLUS. 
CEABA-VTB. GIN, CONFSCI. CROPS. CROPU, DDFB. DDFU, DGENE, DISSABS. DRUGB. 
DRUGM0N0G2. DRUGU. EMBAL, EMBASE, ENTERED AT 10:28:40 ON 09 NOV 2006 
SEA PSEUDOPTEROG?(S)(CYCLAS? OR SYNTHAS?) 

1 FILE AQUASCI 

2 FILE BIOENG 

3 FILE BIOSIS 

1 FILE BIOTECHABS 

1 FILE BIOTECHDS 

1 FILE BIOTECHNO 

7 FILE CAPLUS 

1 FILE CEABA-VTB 

4 FILE DGENE 

3 FILE EMBASE 

4 FILE ESBIOBASE 
3 FILEIFIPAT 

2 FILELIFESCI 
2 FILE MEDLINE 

1 FILE OCEAN 

2 FILE PASCAL 

3 FILE SCISEARCH 
3 FILE USPATFULL 
1 FILEUSPAT2 

1 FILEWPIDS 
1 FILEWPINDEX 
1 FILE NAPRALERT 
LI QUE PSEUDOPTEROG?(S)(CYCLAS? OR SYNTHAS?) 



DRANK 

FILE 'CAPLUS. ESBIOBASE. BIOSIS. EMBASE. IFIPAT. SCISEARCH. USPATFULL. 
BIOENG, LIFESCI, MEDLINE' ENTERED AT 10:29:35 ON 09 NOV 2006 
L2 32 SEA PSEUDOPTEROG?(S)(CYCLAS? OR SYNTHAS?) 
L3 1 1 DUP REM L2 (21 DUPLICATES REMOVED) 
DTI L3 1-11 
DIBIBABSL3 1-11 



Connecting via Winsock to STN 



Welcome to STN International! Enter x:x 
LOGINID : sssptal652dmr 
PASSWORD : 

TERMINAL (ENTER 1, 2, 3, OR ?):2 



f * * 


4r * 


* * 


* * 


* Welcome to STN International ********** 


NEWS 


1 






Web Page URLs for STN Seminar Schedule - N. America 


NEWS 


2 






"Ask CAS" for self-help around the clock 


NEWS 


3 


AUG 


09 


INSPEC enhanced with 1898-1968 archive 


NEWS 


4 


AUG 


28 


ADISCTI Reloaded and Enhanced 


NEWS 


5 


AUG 


30 


CA(SM) /CAplus (SM) Austrian patent law changes 


NEWS 


6 


SEP 


11 


CA/CAplus enhanced with more pre-1907 records 


NEWS 


7 


SEP 


21 


CA/CAplus fields enhanced with simultaneous left and right 










truncation 


NEWS 


8 


SEP 


25 


CA(SM) /CAplus (SM) display of CA Lexicon enhanced 


NEWS 


9 


SEP 


25 


CAS REGISTRY (SM) no longer includes Concord 3D coordinates 


NEWS 


10 


SEP 


25 


CAS REGISTRY (SM) updated with amino acid codes for pyrrolysine 


NEWS 


11 


SEP 


28 


CEABA-VTB classification code fields reloaded with new 










classification scheme 


NEWS 


12 


OCT 


19 


LOGOFF HOLD duration extended to 120 minutes 


NEWS 


13 


OCT 


19 


E-mail format enhanced 


NEWS 


14 


OCT 


23 


Option to turn off MARPAT highlighting enhancements available 


NEWS 


15 


OCT 


23 


CAS Registry Number crossover limit increased to 300,000 in 










multiple databases 


NEWS 


16 


OCT 


23 


The Derwent World Patents Index suite of databases on STN 










has been enhanced and reloaded 


NEWS 


17 


OCT 


30 


CHEMLIST enhanced with new search and display field 


NEWS 


18 


NOV 


03 


JAPIO enhanced with IPC 8 features and functionality 


NEWS 


EXPRESS 


JUNE 3 0 CURRENT WINDOWS VERSION IS V8.01b, CURRENT 



MACINTOSH VERSION IS V6 . Oc (ENG) AND V6 . OJc ( JP) , 
AND CURRENT DISCOVER FILE IS DATED 26 JUNE 2006. 

NEWS HOURS STN Operating Hours Plus Help Desk Availability 

NEWS LOGIN Welcome Banner and News Items 

NEWS IPCS For general information regarding STN implementation of IPC 8 

NEWS X25 X.25 communication option no longer available 

Enter NEWS followed by the item number or name to see news on that 
specific topic. 

All use of STN is subject to the provisions of the STN Customer 
agreement. Please note that this agreement limits use to scientific 
research. Use for software development or design or implementation 
of commercial gateways or other similar uses is prohibited and may 
result in loss of user privileges and other penalties. 

************** STN Columbus *************** 

FILE 'HOME' ENTERED AT 10:26:05 ON 09 NOV 2 006 

=> s pseudopterog? (s) (cyclas? or synthas?) 
THIS COMMAND NOT AVAILABLE IN THE CURRENT FILE 

Some commands only work in certain files. For example, the EXPAND 
command can only be used to look at the index in a file which has an 



index. Enter "HELP COMMANDS" at an arrow prompt (=>) for a list of 
commands which can be used in this file. 

=> index bioscience medicine 

FILE »DRUGMONOG' ACCESS NOT AUTHORIZED 

COST IN U.S. DOLLARS SINCE FILE TOTAL 

ENTRY SESSION 

FULL ESTIMATED COST 0.84 0.84 

INDEX 'ADISCTI, ADISINSIGHT, ADISNEWS, AGRICOLA, ANABSTR, ANTE, AQUALINE, 

AQUASCI, BIOENG, BIOSIS, BIOTECHABS, BIOTECHDS, BIOTECHNO, CABA, CAPLUS, 
CEABA-VTB, CIN, CONFSCI, CROPB, CROPU, DDFB, DDFU, DGENE, DISSABS, DRUGB, 
DRUGM0N0G2, DRUGU, EMBAL, EMBASE, ...» ENTERED AT 10:28:40 ON 09 NOV 2 006 

71 FILES IN THE FILE LIST IN STNINDEX 

Enter SET DETAIL ON to see search term postings or to view 
search error messages that display as 0* with SET DETAIL OFF. 

=> s pseudopterog? (s) (cyclas? or synthas?) 



28 FILES 



59 FILES 



1 


FILE 


AQUASCI 


2 


FILE 


BIOENG 


3 


FILE 


BIOSIS 


1 


FILE 


BIOTECHABS 


1 


FILE 


BIOTECHDS 


1 


FILE 


BIOTECHNO 


7 


FILE 


CAPLUS 


1 


FILE 


CEABA-VTB 


4 


FILE 


DGENE 


i SEARCHED . . . 


3 


FILE 


EMBASE 


4 


FILE 


ESBIOBASE 


3 


FILE 


IFIPAT 


2 


FILE 


LIEESCI 


2 


FILE 


MEDLINE 


1 


FILE 


OCEAN 


2 


FILE 


PASCAL 


3 


FILE 


SCISEARCH 


1 SEARCHED . . . 


3 


FILE 


USPATFULL 


1 


FILE 


USPAT2 


1 


FILE 


WPIDS 


1 


FILE 


WPINDEX 


1 


FILE 


NAPRALERT 



22 FILES HAVE ONE OR MORE ANSWERS, 71 FILES SEARCHED IN STNINDEX 
LI QUE PSEUDOPTEROG? (S) (CYCLAS? OR SYNTHAS?) 
=> d rank 



Fl 


7 


CAPLUS 


F2 


4 


DGENE 


F3 


4 


ESBIOBASE 


F4 


3 


BIOSIS 


F5 


3 


EMBASE 


F6 


3 


IFIPAT 


F7 


3 


SCISEARCH 


F8 


3 


USPATFULL 


F9 


2 


BIOENG 


FIO 


2 


LIFESCI 


Fll 


2 


MEDLINE 


F12 


2 


PASCAL 


F13 


1 


AQUASCI 


F14 


1 


BIOTECHABS 


F15 


1 


BIOTECHDS 



F16 1 BIOTECHNO 

F17 1 CEABA-VTB 

F18 1 OCEAN 

F19 1 USPAT2 

F20 1 WPIDS 

F21 1 WPINDEX 

F22 1 NAPRALERT 



=> file fl, f3-fll 
COST IN U.S. DOLLARS 



FULL ESTIMATED COST 



SINCE FILE TOTAL 
ENTRY SESSION 
1.22 2.06 



FILE 'CAPLUS' ENTERED AT 10:29:35 ON 09 NOV 2006 

USE IS SUBJECT TO THE TERMS OF YOUR STN CUSTOMER AGREEMENT. 

PLEASE SEE "HELP USAGETERMS" FOR DETAILS. 

COPYRIGHT (C) 2006 AMERICAN CHEMICAL SOCIETY (ACS) 

FILE 'ESBIOBASE' ENTERED AT 10:29:35 ON 09 NOV 2006 

COPYRIGHT (C) 2006 Elsevier Science B.V., Amsterdam. All rights reserved. 

FILE 'BIOSIS' ENTERED AT 10:29:35 ON 09 NOV 2006 
Copyright (c) 2006 The Thomson Corporation 

FILE 'EMBASE' ENTERED AT 10:29:35 ON 09 NOV 2006 
Copyright (c) 2 006 Elsevier B.V. All rights reserved. 

FILE 'IFIPAT' ENTERED AT 10:29:35 ON 09 NOV 2006 
COPYRIGHT (C) 2006 IFI CLAIMS (R) Patent Services (IFI) 

FILE 'SCISEARCH' ENTERED AT 10:29:35 ON 09 NOV 2006 
Copyright (c) 2006 The Thomson Corporation 

FILE 'USPATFULL' ENTERED AT 10:29:35 ON 09 NOV 2006 

CA INDEXING COPYRIGHT (C) 2006 AMERICAN CHEMICAL SOCIETY (ACS) . 



FILE 'BIOENG' ENTERED AT 10:29:35 ON 09 NOV 2006 
COPYRIGHT (C) 2006 Cambridge Scientific Abstracts (CSA) 

FILE 'LIFESCI' ENTERED AT 10:29:35 ON 09 NOV 2006 
COPYRIGHT (C) 2006 Cambridge Scientific Abstracts (CSA) 



FILE 'MEDLINE' ENTERED AT 10:29:35 ON 09 NOV 2006' 

=> s pseudopterog? (s) (cyclas? or synthas?) 

L2 32 PSEUDOPTEROG? (S) (CYCLAS? OR SYNTHAS?) 

~> dup rem 12 

PROCESSING COMPLETED FOR L2 

L3 11 DUP REM L2 (21 DUPLICATES REMOVED) 

=> d ti 13 1-11 

L3 ANSWER 1 OF 11 Elsevier BIOBASE COPYRIGHT 2006 Elsevier Science B.V. on 

STN 

TI Elucidation of the biosynthetic origin of the anti- inflammatory 
pseudopterosins 



L3 ANSWER 2 OF 11 CAPLUS COPYRIGHT 2006 ACS on STN DUPLICATE 1 
TI Purification and kinetic properties of elisabethatriene synthase 
from the coral Pseudopterogorgia elisabethae 



L3 ANSWER 3 OF 11 CAPLUS COPYRIGHT 2 006 ACS on STN DUPLICATE 2 



TI Pseudopterogorgia elisabethae diterpene cyclase and 

its purification 

L3 ANSWER 4 OF 11 IFIPAT COPYRIGHT 2006 IFI on STN 

TI DITERPENE CYCLASE AND METHODS OF USE; ENZYME CATALYZED THE CYCLIZATION OF 
GERANYL GERANYL DIPHOSPHATE TO ELISABETHATRIENE 

L3 ANSWER 5 OF 11 CAPLUS COPYRIGHT 2 006 ACS on STN DUPLICATE 3 

TI Identification and characterization of the pseudopterosin diterpene 

cyclase, elisabethatriene synthase, from the marine 

gorgonian, Pseudopterogorgia elisabethae 

L3 ANSWER 6 OF 11 IFIPAT COPYRIGHT 2 006 IFI on STN DUPLICATE 4 
TI DITERPENE CYCLASE AND METHODS OF USE; ENZYME CATALYZED THE CYCLIZATION OF 
GERANYL GERANYL DIPHOSPHATE TO ELISABETHATRIENE 

L3 ANSWER 7 OF 11 CAPLUS COPYRIGHT 2006 ACS on STN 

TI Purification and characterization of elisabethatriene cyclase 

from Pseudopterogorgia elisabethae and use for production of 

elisabethatriene 

L3 ANSWER 8 OF 11 USPATFULL on STN 

TI Pseudopterosin compounds of Symbiodinium spp isolated from 
Pseudopterogorgia elisabethae 

L3 ANSWER 9 OF 11 CAPLUS COPYRIGHT 2006 ACS on STN DUPLICATE 5 

TI Pseudopterosin biosynthesis -pathway elucidation, enzymology, and a 

proposed production method for anti- inflammatory metabolites from 

Pseudopterogorgia elisabethae 

L3 ANSWER 10 OF 11 CAPLUS COPYRIGHT 2006 ACS on STN 

TI Pseudopterosin biosynthesis: aromatization of the diterpene cyclase 
product, elisabethatriene 

L3 ANSWER 11 OF 11 CAPLUS COPYRIGHT 2 006 ACS on STN DUPLICATE 6 

TI Radioactivity-guided isolation and characterization of the bicyclic 

pseudopterosin diterpene cyclase product from 

Pseudopterogorgia elisabethae 



=> d ibib abs 13 1-11 



L3 ANSWER 1 OF 11 
STN 

ACCESSION NUMBER: 
TITLE : ' 



Elsevier BIOBASE COPYRIGHT 2006 Elsevier Science B.V. on 



2006165556 ESBIOBASE 

Elucidation of the biosynthetic origin of the 
anti -inflammatory pseudopterosins 
Kerr R.G.;Kohl A.C.; Ferns T.A. 

R.G. Kerr, Department of Chemistry and Biochemistry, 
Center of Excellence in Biomedical and Marine 
Biotechnology, Florida Atlantic University, Boca- 
Raton, FL 33431, United States. 
• E-mail: rkerr@fau.edu 

Journal of Industrial Microbiology and Biotechnology, 
(2006), 33/7 (532-538), 36 reference(s) 
CODEN: JIMBFL ISSN: 1367-5435 E-ISSN: 1476-5535 
Journal; Conference Article 
Germany, Federal Republic of 
English 
English 

The pseudopterosins are a family of diterpene glycosides isolated from 
the gorgonian coral Pseudopterogorgia elisabethae. These 
metabolites exhibit potent anti -inflammatory activity, and this review 
describes our efforts to elucidate their biosynthetic origin. A 
radioactivity-guided isolation was used to identify the terpene 



AUTHOR : 

CORPORATE SOURCE 



SOURCE 



DOCUMENT TYPE: 
COUNTRY : 
LANGUAGE : 
SUMMARY LANGUAGE 
AB 



cyclase product. In addition, a detailed NMR-guided search for 
potential biosynthetic intermediates identified metabolites which were 
tested by incubating . sup . 3H-labeled analogues with a cell-free extract 
of the coral. All labeled metabolites were generated biosynthetically, 
and radiochemical purity was established by a combination of HPLC 
purification and derivatization . In summary, pseudopterosins are produced 
by a cyclization of geranylgeranyl diphosphate to elisabethatriene, 
aromatization to erogorgiaene, two successive oxidations to 
7, 8-dihydroxyerogorgiaene and a glycosylation to afford a 
seco-pseudopterosin as a key intermediate. A dehydrogenation leads to 
amphilectosins which undergo ring closures to yield the pseudopterosins. 
-COPYRGT. Society for Industrial Microbiology 2006. 

L3 ANSWER 2 OF 11 CAPLUS COPYRIGHT 2 006 ACS on STN DUPLICATE 1 
ACCESSION NUMBER: 2006:183524 CAPLUS 

DOCUMENT NUMBER: 145:309041 

TITLE: Purification and kinetic properties of 

elisabethatriene synthase from the coral 
Pseudopterogorgia elisabethae 

AUTHOR (S) : Brueck, Thomas B.; Kerr, Russell G. 

CORPORATE SOURCE: Center of Excellence in Biomedical and Marine 

Biotechnology, Department of Chemistry and 
Biochemistry, Florida Atlantic University, Boca Raton, 
FL, 33431, USA 

SOURCE: Comparative Biochemistry and Physiology, Part B: 

Biochemistry & Molecular Biology (2006), 143B(3), 
269-278 

CODEN: CBPBB8; ISSN: 1096-4959 
PUBLISHER: Elsevier B.V. 

DOCUMENT TYPE: Journal 
LANGUAGE : Engl i sh 

AB The Bahamian octocoral Pseudopterogorgia elisabethae is the source of 
pseudopterosins, diterpene glycosides with potent anti- inflammatory 
activity. The first committed step in pseudopterosin biosynthesis 
comprises the cyclization of the universal diterpene precursor 
geranylgeranyl diphosphate to elisabethatriene- This reaction is 
catalyzed by elisabethatriene synthase, which was purified to homogeneity 
from a crude coral extract This represents the first purification to apparent 
homogeneity of a terpene cyclase from any marine source. The reaction 
kinetics of elisabethatriene synthase was examined using a steady state 
approach with 3H- labeled isoprenyldiphosphates varying in carbon chain 
length (CIO, C15, C20) . For the reaction of elisabethatriene synthase 
with its natural substrate geranylgeranyl diphosphate, values of Km 
(2.3+10-6 M) , Vmax (3.4+104 nM elisabethatriene* s-1) and the 
specificity constant (kcat/Km = 1.8+10-10 M-l*s-l) were comparable 
with diterpene cyclases from terrestrial plants. Elisabethatriene 
synthase also catalyzed the conversion of C15 and CIO isoprenyldiphosphate 
analogs to monoterpene and sesquiterpene olefins, resp. Kinetic 
parameters indicated that substrate specificity and Km of elisabethatriene 
synthase decreased with decreasing isoprenoid carbon chain length. 
Furthermore, GC-MS anal, showed increased product diversity with 
decreasing isoprenoid carbon chain length. 

REFERENCE COUNT: 44 THERE ARE 44 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 

L3 ANSWER 3 OF 11 CAPLUS COPYRIGHT 2006 ACS on STN DUPLICATE 2 
ACCESSION NUMBER: 2004:780258 CAPLUS 

DOCUMENT NUMBER: 141:291224 

TITLE: Pseudopterogorgia elisabethae diterpene 

cyclase and its purification 
INVENTOR(S): Kerr, Russell G.; Kohl, Amber 

PATENT ASSIGNEE (S) : USA 

SOURCE: U.S. Pat. Appl . Publ . , 12 pp., Cont . -in-part of U.S. 

Pat. Appl. 2003 153,052. 
CODEN: USXXCO 



DOCUMENT TYPE: Patent 

LANGUAGE : Engl i sh 

FAMILY ACC. NUM. COUNT: 2 
PATENT INFORMATION: 



PATENT NO. 



US 2004185532 
US 2003153052 
US 6780622 
PRIORITY APPLN. INFO. 



KIND 

Al 
Al 
B2 



DATE 



20040923 
20030814 
20040824 



APPLICATION NO; 

US 2004-798191 
US 2003-351766 

US 2002-351984P 
US 2003-351766 



DATE 



P 

A2 



20040311 
20030127 

20020125 
20030127 



AB 



The invention provides sequences of novel peptides of a diterpene 
cyclase from Pseudopterogorgia elisabethae. The 

purified enzyme has an apparent mol . weight of about 47 kilodaltons and an 
isoelec. point of about 5.1. The purified enzyme catalyzed the 
cyclization of geranyl geranyl diphosphate to elisabethatriene . 



L3 



ANSWER 4 OF 11 IFIPAT COPYRIGHT 2006 IFI on STN 



AN 

TITLE : 



INVENTOR (S) : 

PATENT ASSIGNEE (S) : 
PRIMARY EXAMINER: 
ASSISTANT EXAMINER: 
AGENT: 



PATENT INFORMATION: 

APPLICATION INFORMATION: 
EXPIRATION DATE: 



04116795 IFIPAT; IFIUDB; IFICDB 

DITERPENE CYCLASE AND METHODS OF USE; ENZYME 

CATALYZED THE CYCLIZATION OF GERANYL GERANYL 

DIPHOSPHATE TO ELISABETHATRIENE 

Kerr; Russell, Boca Raton, FL, US 

Kohl; Amber, Boynton Beach, FL, US 

Florida Atlantic University, Boca Raton, FL, US 

Prouty, Rebecca 

Ramirez, Delia M 

Akerman Senterfitt 

Kim, Stanley A. 



NUMBER 



PK 



DATE 



US 6780622 
US 2003153052 
US 2003-351766 
27 Jan 2023 



B2 
Al 



20040824 
20030814 
20030127 



NUMBER 



PRIORITY APPLN. INFO.: 
FAMILY INFORMATION: 

DOCUMENT TYPE: 

FILE SEGMENT: 



US 2002-351984P 
US 6780622 
US 2003153052 
Utility 

Granted Patent - 

CHEMICAL 

GRANTED 



DATE 

20020125 
20040824 
20030814 



(Provisional) 



Utility, with Pre-Grant Publication 



PARENT CASE DATA: 

The present application claims the priority of U.S. 
60/351,984 filed Jan. 25, 2002. 



provisional application No. 



NOTE: INDEXED FROM APPLICATION 

Subject to any Disclaimer, the term of this patent is 
extended or adjusted under 35 USC 154(b) by 34 days. 
013980 FRAME NO: 0288 
013980 0308 
8 

4 Drawing Sheet (s), 4 Figure (s). 
DESCRIPTION OF FIGURES: 
FIG. 1 is a schematic overview of pseudopterosin/secopseudopterosin 
biosynthesis pathways. 

FIG. 2 is sodium dodecyl sulfate polyacrylamide gel electrophoresis (SDS-PAGE) 
analysis of chromatography fractions. Lane: 1) Low Molecular Weight Standard, 



MICROFILM REEL NO: 

NUMBER OF CLAIMS: 
GRAPHICS INFORMATION 



2) Cell-Free Extract, 3) Ion Exchange, 4) Dye Ligand, 5) Hydroxyapatite, 6) 
Purified Gel Slice. 

FIG. 3 is a schematic overview of the chemical transformation of 
elisabethatriene to elisabethadione. 

FIG. 4 is a set of amino acid sequences (SEQ ID N0s:l-4) corresponding to 

elisabethatriene cyclase peptide fragments purified from P. elisabethae. 

AB An enzyme having diterpene cyclase activity has been purified from P. 

elisabethae using a series of chromatography steps . The purified enzyme 
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AB The pseudopterosins are diterpene glycosides isolated from P. elisabethae, 
which exhibit ant i -inflammatory and analgesic activity greater than the 
industry standard, indomethacin. Previously, the authors isolated the 
pseudopterosin diterpene cyclase product, elisabethatriene, using a 
radioactivity-guided isolation. Identification of this metabolite, and 
the conversion of labeled geranylgeranyl diphosphate to elisabethatriene, 
provided the authors with an assay to guide the isolation of the enzyme 
responsible for this cyclization. Here, the soluble protein preparation from 



P. 



elisabethae was partially purified ( .apprx. 15, 000-fold) using a 
combination of low-resolution anion-exchange, low-resolution 

hydrophobic -interaction, high-resolution hydroxy 1 apatite, and high-resolution 
anion-exchange chromatogs . The diterpene cyclase was identified by 
comparing the mol . weight from gel permeation chromatog. (.apprx. 47 kDa) with 
those of protein bands from purified fractions using SDS-PAGE. Kinetic 
anal . and evaluation of amino acid inhibition studies indicated that the 
enzyme displayed similar characteristics to other terpenoid cyclases 
isolated from terrestrial sources. This report represents the 1st purification 
and characterization of a terpene biosynthetic enzyme from a marine 
invertebrate . 
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AB An enzyme having diterpene cyclase activity has been purified 
from Pseudopterogorgia elisabethae using a series of chromatog. 
steps. The purified enzyme has an apparent mol. weight of about 47 
kilodaltons and an isoelec. point of about 5.1. The purified enzyme 
catalyzed the cyclization of geranyl geranyl diphosphate to 
elisabethatriene. The invention provides a method for cyclizing geranyl 
geranyl diphosphate for production of elisabethatriene. The elisabethatriene 
thus formed can be used as a substrate to produce other mols. involved in 
pseudopterosin synthesis, such as elisabethadiiol, pseudopterosin aglycon, 
and pseudopterosin A. 
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AB Disclosed herein are pseudopterosin compounds obtained from Symbiodinium 
spp. symbionts. Also disclosed are methods of obtaining, isolating, 
purifying or preparing at least one pseudopterosin compound comprising 
obtaining, isolating, purifying or preparing the pseudopterosin compound 
from at least one Symbiodinium spp. symbiont. In preferred embodiments, 
the host is Pseudopterogorgia, preferably, P. elisabethae. As disclosed, 
preferred pseudopterosin compounds and pseudopterosin compositions are 
of non-animal origin, substantially free of animal impurities, or both. 
Treatment methods using the pseudopterosin compounds and compositions 
are also disclosed. 
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TITLE: Pseudopterosin biosynthesis -pathway elucidation, 

enzymology, and a proposed production method for 
anti- inflammatory metabolites from Pseudopterogorgia 
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The pseudopterosins are a family of diterpene pentosides isolated from the 
marine octocoral, Pseudopterogorgia elisabethae. These compds . possess 
non-steroidal anti- inflammatory and analgesic properties which have been 
shown to be greater than the industry standard, indomethacin. In our 
investigations, we are interested in examining the biosynthesis and enzymol. 
of these compds. for the development of a biotechnol. production method. We 
have isolated the pseudopterosin diterpene cyclase product, 
elisabethatriene, using a radioactivity-guided isolation. This has 
provided us with an assay to isolate the diterpene cyclase enzyme. The 
amino acid sequence of the purified diterpene cyclase will facilitate 
cloning and expression of the gene in a suitable host. In addition, we have 
identified over 25 novel diterpenes from one of our collections of P. 
elisabethae. Several of these compds. appear to be involved in 
pseudopterosin biosynthesis and are presently being evaluated as potential 
intermediates. These compds. have also been evaluated for 
anti -inflammatory activity and some possess greater activity than that of 
the pseudopterosins. We therefore propose a production method utilizing a 
combination of recombinant enzyme technol. and synthetic 
methods/biocatalysis in order to produce one or more anti -inflammatory 
metabolites in P. elisabethae. 
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AB Putative precursors in pseudopterosin biosynthesis, the hydrocarbons 

isoelisabethatriene and erogorgiaene/ have been identified from an extract of 
Pseudopterogorgia elisabethae collected in the Florida Keys. Biosynthetic 
expts . designed to test the utilization of these compds. in pseudopterosin 
production revealed that erogorgiaene is transformed to pseudopterosins A-D. 
Together with our previous data, it is now apparent that early steps in 
pseudopterosin biosynthesis involve the cyclization of 'geranylgeranyl 
diphosphate to elisabethatriene followed by the dehydrogenation and 
aromatization to erogorgiaene. 
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AB The intermediate representing the first committed step in the 

pseudopterosin biosynthetic pathway has been discovered using a 
radioactivity-guided isolation. This diterpene cyclase product 
was identified from a cell-free extract of the marine soft coral, 
Pseudopterogorgia elisabethae, which was incubated with 
3H-geranylgeranyl diphosphate. Structural studies of the compound have 
revealed an unexpected bicyclic skeleton suggesting that the 
pseudopterosins are related to the seco-pseudopterosins through a common 
bicyclic intermediate. In addition, the intermediacy of this metabolite in 
pseudopterosin biosynthesis has been confirmed utilizing a cell-free extract 
of P. elisabethae. 
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